Novel magnetic microspheres of P (GMA-b-HEMA): preparation, lipase immobilization and enzymatic activity in two phases.
Magnetic oleic-acid-coated Fe₃O₄ nanoparticles were first introduced into 1, 1-diphenylethylene (DPE)-controlled radical polymerization system to prepare superparamagnetic microspheres for enzyme immobilization by two steps of polymerization. In the presence of DPE, glycidyl methacrylate, 2-hydroxyethyl methacrylate and methacryloxyethyl trimethyl ammonium chloride with charge were selected as copolymering monomers based on their reactive functional group and excellent biocompatibility which were suitable for immobilization of Candida rugosa lipase (CRL). The resulting magnetic microspheres were characterized by means of scanning electron microscope, Fourier transform infrared spectrum, thermogravimetric analysis and vibrating sample magnetometry. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis SDS-PAGE analysis was also conducted to demonstrate whether CRL is covalently immobilized or only physically adsorbed. The results indicated that the polymerization was successfully carried out, and lipase was immobilized on the magnetic microspheres through ionic adsorption and covalent binding under mild conditions. The immobilized lipase exhibited high activity recovery (69.7%), better resistance to pH and temperature inactivation in aqueous phase, as well as superior reusability in nonaqueous phase. The data showed that the resulting carrier could hold an amphiphilic property.